MODMEKKAWI
In May of 1980 the Association of Research Libraries (ARL) adopted new criteria for membership in the association based, in large part, on what is known as the ARL Library Index.
1 This index is derived from a model containing ten categories, or variables, which characterize library size.
While the Library Index model was developed as a measure of an institution's overall standing relative to the ARL membership, this author has found it to be useful, if properly employed, as a decision-making tool in short-term planning, programming, and budgeting in those operations affecting library size. This article describes the procedure for this application of the index.
WHAT Is THE LIBRARY INDEX?
Until 1980, ARL Statistics described the size and rank of ARL member institutions separately in terms of holdings, expenditures, staffing, and interlibrary loan activity. While the institutions could be compared on these variables, one at a time, there was no summary measure of an institution's overall ranking in the association. The ARL model was designed to provide such a summary characterization.
The model is as follows:
EFSC; (log k; -log K;) I s. Thus for XYZ university library (a hypothetical institution) , the index score will be calculated by substitution of the variables in the model with their corresponding values for this library. Using the 1979/80 ARL model, we calculate XYZ's index as shown in table 1. As it turns out, some of the calculated component scores are negative, which indicates areas in need of improvement if XYZ institution wishes to score higher in ARL.
Given certain characteristics of the ARL model and the current conditions at XYZ, how can this institution achieve a certain improved index score most economically? Note that in 1979/80, the scores of the ARL members ranged from a low of -1. 93 ( 0 klahoma State) to a high of + 3.00 (Harvard), with -.38 for the university median.
MANAGEMENT APPLICATION OF THE ARL MODEL
The library administration will set a goal to achieve a certain index score within a given time framework-for instance, one year. Given the library's current component values, its costs of increasing each independent variable (book, serial, microform) by one unit, the costs of increasing the depen- dent variables (materials expenditures, binding, salaries and wages, other operating expenditures) caused by one unit increase in the dependent variables, and the weight of the dependent and independent variables in the ARL model, one can apply linear programming principles to find the best use of the library's resources.
Because this problem involves not only product mixing (books/serials/microforms) , but also changes in the dependent components as the products are increased in certain ratios and quantities, formal linear programming techniques can be unnecessarily complex. The author has therefore worked out a shortcut procedure that may well yield the optimization effect sought in a formal linear programming solution.
Before looking at the procedure, let us state the major requirements of the problem:
1. There must be an objective the library wants to achieve. Obviously, its major objective, in terms of ARL standing, is to maximize the total contribution of the components in the ARL model. The component contributions, or scores, add up to the Library Index.
2. There must be alternative courses of action, one of which will achieve the above objective. In what ratio should the library increase its book/ serial resources-!: 1? 3: 1? 0:1? Some other ratio?
3. Dollar resources are limited. One serial may cost twice as much as one book. Consequently, the more money that is spent on serials, the less there will be to spend on additional books .
4. The ratio of book:serial and the amount of books and/or serials additions needed to achieve the objective (a target 
PROCEDURE
The computational routine is an iterative process. In working toward the target score, the routine is repeated over and over, in a systematic pattern, until the preestablished score value has been reached.
Of the three independent variables in the model-books, current serials received, and microforms-we shall use, to simplify the problem, two "products" only, namely books and serials. In what ratio should these variables be increased?
Assume lower and upper limits of 0 and 9 for either element in the relation. That is, in the extreme cases, the book:serial ratio can be 0:9 or 9:0. There are fifty-seven alternative exclusive ratio combinations: 0:1, 1:0, 1:1, 1:2, 1:3, etc.
Assume also that all new serial additions are bound and added to the collection, and that one serial title produces one bound volume on the average. Thus, increasing books and serials by one unit each (1:1 ratio) will increase volumes added and volumes held by twounitseach. Similarly, a4:1 ratio will increase volumes added and volumes held by five units each.
At the same time, expenditures for materials, binding, total salaries, other operating items, and the quantity of manpower needed to carry the additional work loads, are all increased by appropriate amounts for each one serial or monographic addition. These amounts are displayed in table 2. Before we begin the computations, we must adjust the basic data for XYZ by adding initially to its VOLHELD a quantity equal to the number of volumes added in 1979/80. The assumption here is that XYZ will add to its collection in the projected year, books and serials in the proportions and quantities reported in the previous year. All other additions, needed to improve the index score, will be over and above the initial increments. The rate of serial binding is again assumed to be 100 percent. Thus, for XYZ, the value of volumes at the start of the computational routine is 1174396 (1116396 + 58000).
Using the adjusted statistics and the input data from table 2, the PL/ 1 program given in appendix 1 develops solutions to this problem. For each of the eleven ARL target scores, ranging from 0 to 1.0, the program produced fifty-seven tables, a sample of which is given in table 3. The optimal solution for each target score is that that corresponds to the lowest amount of total additional expenditures shown at the foot of each table. The book: serial ratio can be easily determined from the input data printed above the table, where the second item represents volumes added (monographs plus serials) , and the third item units of serials added in each loop.· Hence, the book:serial ratio in table 3 is 1:3 .
For XYZ library, the optimal book:serial ratio is 0:1 for each of the eleven alternative score targets: that is , if a certain target score were to be achieved most economically, all additional funds would have to be allocated to increasing the number of current serials received, while book additions remained at the previous level.
What if the proportion of additional serials that are bound into volumes was less than 100 percent? Table 4 shows that the book: serial ratio of 0:1 remains the optimal product mix at every rate of binding except zero, that is, when none of the additional serial titles is bound at year's end. At the same time, the cost of achieving the given target score increased as the rate of binding dropped from one to zero. Except for binding expenditures, which obviously decreased as the proportion of serials sent to bindery decreased, all the other expenditures increased as more serials had to be added to reach the same score. This observation is quite instructive. It indicates that a certain score can be reached less expensively when most, if not all, of the current se- rials received are bound and added as volumes to the collection. This is less costly than subscribing to an increasingly larger number of titles and discarding a large proportion of the hard copies at year's end in favor of (1) microfilm or (2) straight elimination as a limited number Uust over 7 ,000) of currently published serials are available on microfilm.
CoNCLUSION
It has been shown how the ARL Library Index model can be used in a large-scale library operation to:
1. Determine alternatives in the allocation of additional funds and the total amount needed in each case to reach a certain improved ARL score; 2. Determine which combination of various library materials will produce the expected outcome less expensively; 3. Identify the concomitant increases in staffing, salaries, binding, and other operating costs; and 4. Identify the trade-offs between the optimal solution and less efficient alternate solutions to achieve the established goal.
This information is especially valuable in a planning-budgeting process which uses Zero Base Budgeting (ZBB) techniques.
Obviously, the selection of a course of action is not altogether quantitative. The decision is often affected by issues that are not amenable to quantification. These issues relate to the overall objectives of the institution, its policy, or social values. Whereas the median ARL library spends about 55 percent of its materials budget on serials (with 80 percent for the ARL university high and 20 percent for the university low), a non-researchoriented institution need not, and indeed should not, follow the ARL pattern, which tends to focus on current serials acquisition.
Similarly, an academic library that trails far behind comparable institutions in terms of monographic holdings would adopt a nonoptimal solution where the higher costs of developing resources and achieving a certain measure of library size will be justified by the requirements of filling gaps in the book and microform collections.
A nonoptimal solution should also be favored where space is a scarce resource; or where the flow of funds for library materials is erratic from year to year, for serial sub- 
